^mW- 1 1-1 6 0 6 3 0 



(.mm^mtif (j p) iS: ^ Wf- ^ ^ (a) mmnrnm^jumf^ 

160630 

C43)^B 3(1^11^(1999)6^ 18 B 

(sDinteL* mm^ fi 

G O 2 B 25/00 G 0 2 B 25/00 A 

G0 3B 13/02 GO SB 13/02 





f»BPF9-342188 


(71)UiaA 


000001007 












3pJ«9^(1997)11^27H 




3I0K»:*:H KT AT 3 T B SOS 2 ^ 
















JW«P;*:BaB:TAT3TB30»2<» 4^-^ 



















(57) [H)^] 

»JB*f;'jSr*-f-5^2©v>'XL 2 iSrWL. ©tSlBSw 




- 1 - 



2003 04 24 17:24 



^mW^ 1 1 - 1 6 O 6 3 O 



2 5° < 9 L < 3 5" 

[fi*:®4l Miami. »2<^u:^xo5'b^>/c?< ^ 
[ft 5 1 flffiaiS 1 ^ ^ r >f 

0< (R5H-R6) / (R5-R6) <3 
-2< (R7+R8)/(R7~R8) <1 

[0 0 0 1 1 
[0 0 0 2] 

p«^^lcioV>T(iJt«e?):fc#)SJRS^^ (1. B^>^ 
[0 0 0 3] MciSi'X:\tm^tYt%m\z.'yr-<>'^—^WL 



05 t^h^o 

[0 0 0 4] ^yh^OflfetrEVFO^'r-Yi^^— 

10 [0 0 0 5] iRPM¥3-i505i5#^$R-Cf:ii|&fls:{aa J: 9 JKlc 
2 u>-X(D 2 o(D u>^XS:*i"S :7 r ^ >'^— 3t^^S: 
[0 00 6] iRFBB¥5-45594 -^i5^^-etti^«s:{|!| J: 
2 u>X<D2ocoi^>'X^*-t-^^r-r ^^^^ 

20 ^-^3V^Tfe:G>Etl5'^<o#^^ffi^^feS:i^oE VF u:^X<Dy 
[0 0 0 7] m^-hlB<Z)EVFO>^r-f 

25 ^^i^>rx<7?^M{t:Jc#v>:7T^>'y-^^^t>#^1ttc 

[0 0 0 8] M{-EVF(0:7r<>'^$^-*^^0:|#'a^. 

[000 91 ^ r r'e&S5T-Ji^:^fflJ«- <i: SBS^^^R t (O 
(^#§l¥5-232548-^<^#-e^^ ^ V ^ lRl<2^^"e(i 
^xy XA^t*aL/c^:m«rBt (T^n^^l^h) \c 

[0 0 10] 

ra<03tKF^t-Xy XA<z)fifejcSt+««r 2*6:iBgU*< x 
50 jE.^C;65foSo *:fe:2tfc(0St*«S:BE®-rS><^-^-;^S:^« 



- 2 - 



2003 04 24 17:24 



^mW- 1 1 - 1 6 O 6 3 O 



[0 0 1 1 ] :$:^m}^m^^^ ^ f^^m^m^(o^7^m± 

# tm^m^ S r ^ X- 1 S :7 T V >S'^ 
[0 0 12] 

(1) S^lfP*J<o^^BJbtc^^$ttybW«iSr«. 

jcxyxA. *br^xyxixSrltf±iLfc^^Sr^r>r 

> h < ^ig 1/ :/X$p ^ Sr* ^^il w ^-Xgp 
5^2cDl/>-X<^:^WU ^SiSl^>Xa5t7)^#^M:^ 

2 5*^ < < 3 5° 

[00 13] HfjiH>^y x^(t/>*< ^iio 

(1-2) mm:fV:^J^tmmmi. m2(Du:^ 

(1-3) mumi\ m2<Du>^:x<Do^()^fj:< th 

-^(DU>X{^^M^^^{.X\^^^:it'^. (1-4) ffrts 

S:«->5rR5, R6. tf)|ES5 2<?5V'>'X(0^^?H5Wffi!l^T 

0< (R5+R6) / (R5-R6) <3 
-2< (R7+R8) / (R7-R8) <1 

*6^#«rj^si-^r i:^. (1-5) W!mm^nwi;:m^ 

[0014] 

[0015] 114^. niMf0<fc«9^^^^^« (WT. 

2 5° < <3 5° 

[ 0 o 2 1 1 mc^mmmmxi^m i(7)u>^xli (om 

0< (R5+R6) / (R5- 
- 2 < (R 7 +R 8) / (R 7- 



I CD^^® I a ^ ^tr^.^ AMffi P a . AM® P a 
®Pa ^1^— ^BJz(D^SI*ffiPc, -eUT^SttffiP 

c -c^^M$ttfc^:^^mi&t-^^gSi^^^xa5L AIM-- 

[0 0 161 LA\tmmu>y<nxh^. ik(Dmifti^ 

10 *i-Slli(?:>w:^XL 1 tjE<Djajff;'jS:*i-5IS2<^i^ 

>'XL 2 ^^^L-C*5«9. :7'y XAP<Dlt!±lffiP dtD^ 
:;fti;i^^'t^^<4^^ (1) <£^^M^-^ooiBSLTV^ 
**lS^J{-*5^t^Sl> 2<Z)1^:/XL1, L2<DW 

15 I|2(D1/VXL1, L 2CD5*>^^<^< ^ :^i^l^>^X 

S<iSBSl^:^XgPLA03te<tt-r&-5o 
[0 0 171 j^, Xy Xi^P^SBl^'>'XSPLAi:{t«• 
>^?«^^^*(D-g^^«^bTV^:5o 
20 [00181 **:K»^fiiT*fi?^fB^;^^# I (Dm^W I 
a ±{C*^$tt;fe:pi^t-S^< 3fe^SrXy XA P(DA#t 
®P a J:»9AI*^ii:. l^At^ bfc^m^^DSStt® P b 

25 ^m«rJWU®P d;6^ibltm$-^TSBlWVX?fPL AiCj:'' 
«9 b E iC*^ ^T>r sK-f h E j; t) 

[0 0 191 *^J£?i^Sx-f:i_biEo$p<mi> 11201^ 
VXLI, L2<DUn^^'7:!^^^y^Unxj^^-r^::i 

' Hicmi. S2(DW:/XL1, L20 5'fe>. ^^2 

(^U^^XL 2cO||l.<3DU>^XL lffl!lOl^>-XaiC#^*® 
S-^A-rsr i:f;iJ:!9, i^>-Xrtr*5l^i-^^iRli. # 

35 -h^iirTV^^o 

[00 201 :^mmmm\^^^ir^m^^^m±±^<otu 

Xi^P^ltttiL^rc^m^T-f vhEtc^<:mi. ^ 
2<7)W^/XL1, L 2^Wi~5SIBi^>^Xg|SLAi: J: 
40 W^ifeSn. KSHS^'VXgpLA(^)^ttS^jgSbyh<J: 

(1) 

45 5, R6, m2(DU>:Xh 2(DmffBM^^^4 lWtT>C 
/if-r>^ f>E{Sa(^ft^^^S:#^R 7, R8tl.fzt^ 

16) <3 (2) 

^ 8) < 1 (3) 

50 [00 2 21 m^±m<D^^i^^(D&m&of^Mmc-D\,^ 



- 3 - 



2003 04 24 17:24 



:7 7>r>^-3fe^5^ 



^mW- 1 1-1 6 0 6 3 0 



[0 0 2 3] ^j^^ (1) }±'7T^l^y—yt^Wi(0::i> 

fc^o (1) ^^^htyr^iyy-%^lht^± 

[0 0 2 4] ^f^l^^ (2) f*||l(^U:/XL KDl/^^X 

mmcm-t^hcox-^^o *f*^ (2) coTPsiit^M;^ 

(2) (?5±ISffi^Mx.6^l|l coi^>'XL 

0< (R 5 +R 6) / (R 5 - 
-1< (R74-R8) / (R7- 

[0 0 2 7] f^. *:^JfiM^^;l*5V^T>^^;^^^y^J^t^^|s|. 

<t«9J5)c5mi. m2(Z)u:/XL 1, 1.2^mMk-W^ 

[0 0 2 8] iifz.m.mmmi:nfi:omK\^^2(Du>:x 

<btc:j:>), ^1, B2C)i/>-XL 1, L 

[0 0 2 9] :^mmmm(D^x^.'f'7:^^y^tm^\^x 

^l^^Sm (fi^Jx.fS P olyme thylmethacry 
late: PMMA) . ^]) — ^^^-f h (P o 1 y c 
arbonete:PC), ;^^U^ffiJig (M^l^S t 
yrene — Acryloni tr i teres in: 



05 



[0 0 2 5] (3) f^||2c01x:^XL 2(DU:^X 

?l^JKJcMi-5tcO-efc^o ^f*^ (3) cDTPSflt^^x. 

fc^i^^ (3) 0_bPSffi[Sr®x.S^3'VJR^SrA*?tc« 

[0 0 2 6] ^fz^ic^0/j:^^^^mx% mm^i^^ 

/hMtC-rStC{iJi|2*#^ (2) , (3) 



10 

R 6) < 2 (2 a) 

R8)<1 (3a) 

SAN) , :^'^Ul^mm mx.\tP o l y s t y r • 
e n e : PS t) •^it\^i¥^^^V:tuy>c> (M^lt 
15 Am orphous— Polyolef in: A P O) 

10 0 3 0] m^:^mM<DmmmmMi:^'ro f^> ®cfit 

20 D i (if^f*:fiiJJ:«9Jl|It-«i#gcOU>Xj¥:Joj:TJ^^ 

[0 0 3 1] ^mmMm^itm:fj\^\^xn. ^mtmm 
25 ii. Bv c. D. E. F^^^^^mm^^ti^itt^ 

[0 0 3 2] 

[^U 



x=- 



1 + 



(l/R) h2 
^<l-(l+ k)<H/R)2) 



[0 0 3 3] *yhfu3iE(7)#^{4^^^^fiI^iS^i|5^:Jo(t^ [0 0 3 4] 

1 

f=l. 00 



Rl= oo 


Dl= 


0. 01 


Nl=l. 500000 


v'l= 60. 0 


R2= oo 


D2= 


0. 03 






R3= oo 


D3= 


0. 46 


N2=l. 491710 


V 2= 57. 4 


R4= oo 


D4= 


0. 01 






R5= 0.714 


D5= 


0. 04 


N3=l. 491710 


V 3= 57. 4 


R6= 0. 148 


D6= 


0. 17 






R7= 0. 376 


D7= 


0. 07. 


N4=l. 491710 


V 4= 57. 4 


R8= -0.415 


D8= 


0. 18 






R9= oo(rU'>(>Y) 


















R7 K=-3. 04992e-01 







B=1.48581e+01 C=-8. 69326e+01 D=l. 90215e+04 E =0. OOOOOe+00 

^mmmm 2 



- 4 - 



2003 04 24 17:24 



^mW- 1 1 -1 6 0 6 3 0 



f=l. 00 
Rl= oo 
R2= oo 
R3= oo 
R4= oo 
R5= -1.046 
R6= 0, 089 
R7= 0. 225 
R8= -0. 235 



Dl= 0.01 
D2= 0. 01 
D3= 0. 32 
D4= 0.06 
D5= 0. 02 
D6= 0. 10 
D7= 0. 04 
D8= 0. 11 



Nl=l. 500000 V 1= 60. 0 



N2=l. 491710 



N3=l. 491710 



N4=l. 491710 



V 2= 57. 4 



V 3= 57. 4 



V 4= 57. 4 



R9= oo{7UUyy) 



R7 K=-3. 59368e-01 

B=4.85274e+01 C=5. 53347e+03 D=-4. 90056e+05 

f=l. 00 



E=0. OOOOOe+00 



Rl= CO 
R2= oo 
R3= oo 
R4= oo 
R5=-16. 131 
R6= 0. 142 
R7= 0. 362 
R8= -0. 344 
R9= oo(7^t'rA) 

R7 K=-7. 71636e-02 

B=1.41690e+01 C=~9. 85702e+02 



Dl= 
D2= 
D3= 
D4= 
D5= 
D6= 
D7= 
D8= 



0. 01 
0. 02 
0. 39 
0. 02 
0. 03 
0. 15 
0. 06 
0. 16 



Nl=l. 500000 



N2=l, 491710 



N3=l. 530410 



N4=l. 530410 



V 1= 60. 0 



v2= 57.4 



V 3= 55. 5 



V 4= 55. 5 



[0 0 3 51 



D=8. 95538e+04 E=0. OOOOOe+00 



f=l. 00 

Rl= oo Dl= 0. 01 Nl=l. 500000 v 1= 60. 0 

R2= oo D2= 0. 02 

R3= oo 03= 0.32 N2=l. 494710 v 2= 57. 4 • 

R4= oo D4= 0. 02 

R5= -1.910 D5=0. 03 N3=l. 530410 v 3= 55. 5 

R6= 0. 117 D6= 0. 14 

R7= 0. 351 D7= 0. 04 N4=l. 530410 v 4= 55. 5 

R8= -0. 285 D8= 0. 13 

R9= oo(r'ir4y\.) 

R7 K=-5. 23788e-02 

B=2. 55519e+01 C=-2. 25345e+03 D=3. 31023e+05 E=0. OOOOOe+00 



[0 0 3 61 



« - 1) 



^ » A 



(1) 0L 



(2) (R5+BS)/(R5*B6) 



(3) (S7+S8)/CR7^B8) 



n m » 



so 



1.52 



-0.05 



26 



0.84 



-0.02 



28 



0:98 



0.03 



34 



0.88 



0. 10 



"SB tmmw^^rw^m^iv\tmj^<Diiu < m^^ ^^^^ 

- 5 - 2003 04 24 17:24 



^^w- 1 1 - 



1 6 0 6 3 0 



>'XJ;!9^SSBB^vX?fBi: J; "J^^L. XAt I 

2o(?5L'v"xSr^7^^s'i?*f"t?fl^^L. ;0>o2ocou LA 

:^Xcoft^<£r®«(c^^-r^r i(cit), ^^fm^-^ 05 H 

[HScDffi^^iCtftH^] d 
[Kill *5ligco»<|13llS«3| 1 c^wv-Xllrffill F 

[112] *3g?^rolSffi*lfi«'Jl<o^JR^I21 10 C 
[0 3] :^^BJ(D^{iI^J£«aj2(^^l|R^|ll / AM 

11214] ^^m<DWim.%mm^<DmisLmM ' as 
ins] :i^^m(o%LmMmm 4 (d^jrsei 



gBS^vXas 
^1 cou->'X 

^2(01^ i'X 

dm 



[mi] 





- 6 - 



2003 04 24 17:24 



^mW- 1 1 -1 6 0 6 3 0 



m 


41 




32.00 












t 


LOO 


IJOO 



32X30 



III 



ims] 



.4 



32.00 



SJOO 



•liffl LOO - 1.00 1.00 -SjOO &0O 



- 7 - 



2003 04 24 17:24 



MicroPatent Report 



Report Summary: 



Report Created; 2003/04/24 
Name of Session/Report: 



Number of records selected: 1 



Table of Contents 

1. JP11160630A G02B CANON INC 
FINDER OPTICAL SYSTEM 



i 



®2003 MicroPatent, LLC 



JP11160630A MicroPatent Report 

FINDER OPTICAL SYSTEM 



[71] Appficant: CANON INC 




[ iZ\ inventors: i uuxiicji JNUriU Y UJvi 




[21] AppUcation No.: JP09342188 




[22] FUed: 19971127 




[43] PubUshed: 19990618 




Go to FuUtext 




[57] Abstract: 
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the display surface of a display member I is observed from an eye point E through 
an observation optical system. The observation optical system is provided with a 
prism P and an eyepiece part LA guiding luminous flux emitted fi-om the prism P to 
the point E in turn from the display member side. The eyepiece part LA is provided 
with a first lens LI having negative refi*active power and a second lens L2 having 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact finder 
optical system small in size, simple in constitution, 
suitable for viewing a comparatively large liquid crystal 
display and low in manufacturing cost. 
SOLUTION: This finder optical system is constituted so 
that a picture displayed on the display surface of a 
display member I is observed from an eye point E 
through an observation optical system. The observation 
optical system is provided with a prism P and an 
eyepiece part LA guiding luminous flux emitted from the 
prism P to the point E in turn from the display member 
side. The eyepiece part LA is provided with a first lens 
LI having negative refractive power and a second lens 
L2 having positive refractive power. When the optical 
axis of the eyepiece part LA is extended, the condition 
of 25** XGLOS*' is satisfied by the angle of 0L formed 
by the optical axis and the display surface of the display 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by ,the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In case this invention carries out expansion 
observation of the picture (liquid crystal display) displayed on the screen of the display material 
which consists of liquid crystal, such as a video camera and a digital camera, it relates to the 
finder light study system of small and simple composition of that it can respond to comparatively 
big liquid crystal especially about a suitable finder light study system. 
[0002] 

[Description of the Prior Art] In recent years, that to which the comparatively big liquid crystal 
display (1.8 inches ~ about 4 inches) was attached in the home video camera, the digital camera, 
etc. is spreading, however, the case of only a liquid crystal display — a situation (an observer's 
use gestalt) — very much — not seeing — **** — there are things and there is a trouble that 
power consumption also becomes large 

[0003] Recently, what prepared the finder separately [ liquid crystal ] is coming out. The finder 
light study system of OVF is mentioned as one of them. However, in the case of the finder light 
study system of OVF, there is a trouble that the correspondence to a high scale factor like a 
home video camera in recent years is very difficult. 

[0004] Moreover, in addition to this, the finder light study system of EVP is mentioned. As this 
finder light study system of EVP, it is proposed [ that it is various at JP,3-150515,A, JP,5~ 
45594.A etc., and ], for example. 

[0005] In JP,3-150515,A, the finder light study system which has two lenses, the 1st lens which 
has negative refractive power in order from a body side, and the 2nd lens which has positive 
refractive power, is indicated. 

[0006] In JP,5-45594,A, the finder light study system which has two lenses, the 1st lens which 
has negative refractive power in order from a body side, and the 2nd lens which has positive 
refractive power, is indicated. In this official report, the 1st lens of the negative refractive power 
of the side near a body has the aspheric surface configuration of a bilateral symmetry in a cross 
section, and the 2nd lens of the positive refractive power of a side far from a body is indicating 
the finder light study system of the EVP lens which has the aspheric surface configuration of a 
bilateral symmetry in a cross section. 

[0007] The finder light study system of EVP of these above can shorten a lens overall length 
conventionally compared with the finder light study system of only a positive lens. However, the 
trouble that a finder light study system also becomes very large with enlargement of graphic 
display size arises, even if it strengthens the refractive power of a lens and attains a 
miniaturization, a finder scale factor becomes large too much, and the trouble that the pixel of 
liquid crystal is conspicuous arises. 

[0008] Furthermore, in the case of the finder light study system of EVP, since it has display 
material, such as liquid crystal, separately, the whole equipment tends to be enlarged, and there 
is a trouble that a manufacturing cost will rise sharply. 

[0009] Then, at the former, prism is arranged in the optical path between display material and 
eyepiece optical system, and the finder light study system which attained the miniaturization by 
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bending an optical path is proposed by JP,5-232548,A. A finder light study system is constituted 
from display material which forms a picture on the screen, prism which has the reflector which 
bends the flux of light from this screen in the , predetermined , direction, and eyepiece optical 
system which leads the flux of light which injected this prism to a pupil (eye point), and the 
aforementioned display material is made to incline in this official report, so that the angle-of- 
visibility property of the aforementioned screen may suit to the optical axis of this eyepiece 
optical system. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in this official report, since the angle which 
a concrete numerical example is not shown and the screen of display material and the plane of 
incidence of eyepiece optical system accomplish is set as about 90 degrees, two reflecting 
plates other than prism must be arranged in the optical path between this display material and 
this eyepiece optical system, consequently there is a trouble that the whole equipment is 
complicated. Moreover, in order to secure the space which arranges the reflecting plate of two 
sheets and to have to extend the interval of display material and eyepiece optical system, there 
is also a trouble that a finder scale factor becomes low. 

[001 1] this invention the observation optical system for observing the picture (liquid crystal 
display) displayed on the screen of the display material which consists of liquid crystal Prism, By 
constituting from the ocular section which consists of two lenses arranged appropriately, and 
forming this prism and two lenses by plastic material, and setting up the curvature of two lenses 
appropriately It aims at offer of the small finder light study system which can observe a 
comparatively big liquid crystal display with simple composition. 
[0012] 

it[Means for Solving the Problem] The findier light study system of this invention is (1). In the 
finder light study system which observes the picture displayed on the screen of display material 
from an eye point through observation optical system This observation optical system has the 
ocular section which leads the flux of light which injected prism and this prism in order [ side / 
display material / this ] to this eye point. This ocular section is angle thetaL which this optical 
axis and the screen of this display material make when it has the 1st lens which has negative 
refractive power, and the 2nd lens which has positive refractive power and the optical axis of 
this ocular section is extended. It is characterized by satisfying 25 degree<thetaL < 35-degree 
the becoming conditions. 

[0013] especially (1-1) the aforementioned prism has at least one specular reflection side and at 
least one total reflection side — (1-2) Both the quality of the materials of the aforementioned 
prism, and the above 1st and the 2nd lens are formed by plastic material, (1-3) One [ at least ] 
lens has the aspheric surface among the above 1st and the 2nd lens, (1-4) When the radius of 
curvature by the side of the display material of R5, R6, and the 2nd lens of the above and an eye 
point is respectively set to R7 and R8 for the radius of curvature by the side of the display 
material of the 1st lens of the above, and an eye point 0<(R5+R6)/(R5-R6) < ~ 3-2<(R7+R8)/ 
(R7-R8) <1 — satisfying conditions (1-5) The aforementioned display material is characterized 
by consisting of liquid crystal etc. 
[0014] 

[Embodiments of the Invention] The important section cross section of the finder light study 
system of the numerical example 1 of this invention, dra win g 2 - drawing 5 of draw^^ are many 
aberration views of the numerical examples 1-4 of this invention respectively. 
[0015] Among drawing, I is display material (it is hereafter called a 'liquid crystal display 
member".) which consists of liquid crystal, and shows the picture (liquid crystal display) on the 
screen la. P is prism, is formed by plastic material, and has the plane of incidence Pa parallel to 
the screen la of the liquid crystal display member I, the specular reflection side Pb which carries 
out specular reflection of the flux of light which carried out incidence from this plane of 
incidence Pa, the plane of incidence Pa to which total reflection of this flux of light by which 
specular reflection was carried out in respect of [ Pb ] specular reflection is carried out, the 
total reflection side Pc of a coplanar, and the injection side Pd injected to the ocular section LA 
side which mentions later the flux of light by which total reflection was carried out in respect of 
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[ Pc ] total reflection. 

[0016] LA is the ocular section, it has the 1st lens LI which has negative refractive power, and 
the 2nd lens L2 which has positive refractive power, and it arranges it, satisfying the conditional 
expression (1) later mentioned behind the injection side Pd of Prism P. both the quality of the 
materials of the 1st and 2 lenses LI and L2 in this example are formed by plastic material — 
having — **** — this — the lens side of one [ at least ] lens is formed from the aspheric 
surface among the 1st and the 2nd lens LI and L2 E is an eye point and S is the optical axis of 
the ocular section LA, 

[0017] In addition. Prism P and the ocular section LA constitute an element of observation 
optical system respectively. 

[0018] Incidence of the flux of light based on the picture displayed on the screen la of the liquid 
crystal display member I with this operation form is carried out from the plane of incidence Pa of 
Prism P. Total reflection of the flux of light which was made to carry out specular reflection of 
this flux of light that carried out incidence in respect of [ Pb ] specular reflection, and carried 
out this specular reflection is carried out to plane of incidence Pa in respect of [ Pc ] the total 
reflection of a coplanar. This flux of light by which total reflection was carried out is made to 
inject from the injection side Pd, it condenses to an eye point E by the ocular section LA, and 
this picture (liquid crystal display) is observed from this eye point E. 

[0019] With this operation form, lightweight-izing and low-cost-izing of the whole equipment are 
attained like **** by forming the quality of the material of the 1 st and the 2nd lens LI and L2 by 
plastic material. By furthermore introducing the aspheric surface into the lens side by the side of 
the 1st lens LI of this 2nd lens L2 among the 1st and the 2nd lens LI and L2, many aberration 
generated within a lens especially spherical aberration, comatic aberration, etc. are rectified 
good, and optical-character ability is raised. 

[0020] Like **** the observation optical system in this operation form in order [ side / liquid 
crystal display member I ] Prism P and angle thetaL which this optical axis S and the screen la 
of this liquid crystal display member I make when it consists of the 1st which leads the flux of 
light which injected this prism P to an eye point E, and the ocular section LA which has the 2nd 
lens LI and L2 and the optical axis S of this ocular section LA is extended 25 degree<thetaL 
<35 degree (1) 

The becoming conditions are satisfied. 

[0021] Furthermore, when the radius of curvature by the side of R5, R6, the liquid crystal display 
member I of the 2nd lens L2, and an eye point E is respectively set to R7 and R8 for the radius 
of curvature by the side of the liquid crystal display member I of the 1st lens LI, and an eye 

point E with this operation form 0<(R5+R6)/(R5-R6) <3 (2) 

- 2<(R7+R8)/(R7-R8) <1 (3) 

The becoming conditions are satisfied. 

[0022] Next, the technical meaning of each above-mentioned conditional expression is explained. 

[0023] Conditional expression. (1) is a thing for observing a display image good, planning the 
compact of a finder light study system. Since a finder light study system is enlarged, and the 
pixel of liquid crystal will be conspicuous and will be observed if it separates from conditional 
expression (1), it is not good. 

[0024] Conditional expression (2) is related with the lens configuration of the 1st lens LI. It 
becomes [ if the lower limit of conditional expression (2) is exceeded, an amendment's will 
become difficult about comatic aberration, and if the upper limit of conditional expression (2) is 
exceeded, the radius of curvature of the lens side R6 by the side of the pupil of the 1st lens LI 
will become small, and / the change of comatic aberration to eccentricity ] large and is not 
desirable. 

[0025] Conditional expression (3) is related with the lens configuration of the 2nd lens L2. It 
becomes [ good / an amendment's ] difficult about comatic aberration and is not desirable if an 
amendment's will mainly become difficult good about spherical aberration if the lower limit of 
conditional expression (3) is exceeded, and the upper limit of conditional expression (3) is 
exceeded. 
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[0026] Furthermore, for making the whole equipment small by good optical-character ability, it is 
the numerical range of the above-mentioned conditional expression (2) and (3). 0<(R5+R6)/(R5- 
R6X<2 (2a) 

- 1<(R7+R8)/(R7-R8) <1 (3a) 

** — it is good to set up like 

[0027] In addition, you may form in one the 1st and the 2nd lens LI and L2 which consist of 
plastic material in this operation form with a lens-barrel. Thereby, a manufacturing cost can be 
further made cheap. 

[0028] Moreover, by moving the 2nd tens L2 on an optical axis, in case diopter regulation is 
performed, and moving an eye point E position simultaneously, the miniaturization of the 1st and 
the 2nd lens LI and L2 can be attained, and a manufacturing cost can also be made cheap. 
[0029] In this operation form, the object called plastics has for example, light-transmission 
nature, and has pointed out comparatively cheap acrylic resin (for example, 

PolymethylmethacrylateiPMMA), a polycarbonate (Polycarbonete:PC), styrene resin (for example. 
Styrene-AcrylonitriteresiniSAN), polystyrene resin (for example, Polystyrene:PSt), or the 
amorphous polyolefine (for example, Amorphous-PolyolefiniAPO). Moreover, you may use an 
organic material instead of plastics. 

[0030] Next, the numerical example of this invention is shown, in addition, a numerical example - 

- setting — Ri — a body side ~ order — the i-th lens ** and an air interval, nickel, and nui are 
the i-th radius of curvature, and Di is the refractive index and the Abbe number of glass of the i- 
th lens in order from a body side in a body side, respectively 

[0031] It is [0032], when the aspheric surface configuration made travelling direction of H shaft 
and light positive in the direction of an optical axis at the X-axis, the optical axis, and the 
perpendicular direction, and R is made into paraxial radius of curvature and it makes B. C. D. E. 
and F an aspheric surface coefficient respectively. 
[Equation 1] 

( 1 / R) 

X= . +BH'^+CH^+DH*tEH^''t FH^^ 

1 J. ift-fiA. 1,^/IJ✓D^2\ 



It expresses with the becoming formula. 

[0033] Moreover, the relation between each above-mentioned conditional expression and many 
numeric values in a numerical example is shown in Table -1 . In an aberration view, **** is phi 7. 
[0034] 

Numerical example 1 f= 1.00 R1= infinity D1= 0.01 N1 =1.500000 nu1= 60.0 R2= infinity D2= 0.03 
R3= infinity D3= 0.46 N2=1.491710 nu2= 57.4 R4= infinity D4= 0.01 R5= 0.714 D5= 0.04 
N3=1.491710 nu3= 57.4 R6= 0.148 D6= 0.17 R7=0.376 D7= 0.07 N4=1.491710 nu4= 57.4 R8=- 
0.415 D8= 0.18 R9= infinity (eye point) aspheric surface coefficient R7 K=-3.04992e-01 
B=1.48581e+01 C=-8.69326e+01 D=1.90215e+04 E=0.00000e+00 Numerical example 2 ^ 1.00 
R1= infinity D1= 0.01 N1=1.500000 nu1= 60.0 R2= infinity D2= 0.01 R3= infinity D3= 0.32 
N2=1.491710 nu2= 57.4 R4= infinity D4= 0.06 R5=-1.046 D5=0.02 N3=1.491710 nu3= 57.4 R6= 
0.089 D6= 0.10 R7= 0.225 D7= 0.04 N4=1.491710nu4= 57.4 R8=-0.235 D8= 0.1 1 R9= infinity (eye 
point) aspheric surface coefficient R7 K=-3.59368e-01 B=4.85274e+01 C=5.53347e+03 D=- 
4.90056e+05 E=0.00000e+00 Numerical example 3 1.00 R1= infinityD1= 0.01 N1 =1.500000 nui: 
60.0 R2= infinity D2=0.02 R3= infinity D3= 0.39 N2=1.491710 nu2= 57.4 R4= infinity D4= 0.02 
R5=-16.131 D5= 0.03 N3=1. 530410 nu3= 55.5 R6= 0.142 D6= 0.15 R7= 0.362 D7= 0.06 
N4=1 .530410 nu4= 55.5 R8=-0.344 D8= 0.16 R9= infinity (eye point) aspheric surface coefficient 
R7 K=-7.71636e-02 B=1.41690e+01 C=-9.85702e+02 D=8.95538e+04 E=0.00000e+00 Numerical 
example 4 f=1.0d R1= infinity D1=0.01 N1 =1.500000 nu1= 60.0 R2= infinity D2= 0.02 R3= infinity 
D3= 0.32 N2=1 .494710 nu2= 57.4 R4= infinity D4= 0.02 R5=-1.910 D5= 0.03 N3=1 .530410 nu3= 
55.5 R6= 0.1 17 D6= 0.14 R7= 0.351 D7= 0.04 N4=1.530410 nu4= 55.5 R8=-0.285 D8= 0.13 R9= 
infinity (eye point) Aspheric surface coefficient R7 K=-5.23788e-02 8=2.5551 9e+01 C=- 
2.25345e+03 D=3.31023e+05 E=0.00000e+00[0035] 
[Table 1] 
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m - I) 



* Si 


m m m m 


1 


2 


3 


4 


(1) 


30 


26 


26 


34 


(2) (R5+R6)/(R5-H6) 


1.52 


0. 84 


0.98 


0. 88 


(3) (R7+R8)/(R7-H8) 


-0. 05 


-0. 02 


0.03 


0. 10 



[0036] 

[Effect of the Invention] The observation optical system for observing the picture (liquid crystal 
display) displayed on the display material side which consists of liquid crystal like the above- 
mentioned according to this invention Prism, By constituting from the ocular section which 
consists of two lenses arranged appropriately, and forming this prism and two lenses by plastics 
material, and setting up the curvature of two lenses appropriately The small finder light study 
system which can observe a comparatively big liquid crystal display with simple composition can 
be attained. 



[Translation done.] 
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